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Catalyst Synthesis
Initial synthesis work has focussed on preparation of fine-particle iron-based compounds using an Fe(CO)5 precursor. Fe(CO)5 was chosen because of the lability of the carbonyl ligands with respect to substitution under either moderate thermal or photochemical reaction conditions.
Six synthesis attempts have been carried out with Fe(CO)5 using CS2 as the sulfur source.
The first attempt (S-l) was made by stirring a rnLxture of Fe(CO)5 and CS2 in heptane at reflux (98°C), but this resulted in metallic iron plating out onto the synthesis reactor walls as soon as reflux conditions were reached. The se_:ond attempt (S-2) was made at lower tempera.tare by changing the solvent to hexane at reflux conditions (69°C). The lower temperature, however, did not prevent metallic iron from plating out when reflux conditions were reached. In the third attempt (S-3), a mixture of Fe(CO)5 and CS2 was stirred in hexane at room temperature (21°C) for 1 day, aft(_ which the solution temperature was raised to 40°C and held there fbr 4 days. This resulted in a very low yield (~1%) of precipitate which, because of the low recovery, was not able to be tested. The fourth synthesis (S-4) employed ultraviolet light to photochemically promote the reaction of Fe(CO)5 and CS2. A solution of Fe(CO)5 and CS2 in hexane was irradiated with longwave (365 nra) ultraviolet light for 19 hours, producing a fine, black precipitate at a yield of 10%. This synthesis was repeated twice more (S-5 and S-6) to produce enough sample for testing and characterization. The precipitate was found to be very air sensitive, which has complicated identification of the compound.
The compounds Fe(CO)4(PPh3) and Fe(CO)3(PPh3)2 have also been prepared from Fe(CO)5 and PPh3 in cyclohexanol. In this synthesis (S-8), equimolar amounts of Fe(CO)5 and PPh3 were added to 100 ml of distilled cyclohexanol, and the solution was slowly brought up to 135°C and held for 2 hours. 100 ml of a hexane isomers mixture was then added and the solution was cooled to room temperature. A precipitate formed, which was then filtered and washed with additional hexane to yield 0.8 g of a p',de yellow precipitate which is presumed to be a mixture of Fe(CO)4(PPh3) and Fe(CO)3(PPh3)2:
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The mixture of the two compounds will be separated by vacuum sublimation and characterized and tested separately.
Catalyst Characterization
The previous attempt to characterize the catalyst synthesized from Fe(CO)5 and CS2 in
Tubing Bombs provided some quantitative results about the catalyst's activity. However, the conditions of the reactions were too severe to extract kinetics from the data. Dibenzyl Ether, the model compound used for testing this catalyst, was reacted without catalyst at 345°C, compared to 400°C previously. This was done in order to establish the intrinsic kinetics in an excess of Tetralin. The results of this experiment are shown in Figure 1 .
However, when I removed the effluent from one of the reactors, it appeared to contain small black particles, identical to those of the catalyst. This suggests that the reactor was not properly cleaned after the previous catalytic run. Figure 1 shows that the reactor which contained the old catalyst had a much higher conversion than the other reactors. Therefore, the catalyst retained its activity after being exposed to air, tap water, soap and Methylene
Chloride. This form of the catalyst appears to be robust from poisoning and decomposition due to atmospheric conditions. Time (rain) Figure 1 : A pseudo-rtrst order rate law for the pyrolysis of DBE at 345 *C in an excess of Tetralin. The data point at 7 minutes corresponds to the reactor in which the rme black precipitate was found.
Kinetic Data for DBE in an Excess
An identical experiment was performed, after thoroughly cleaning the reactors, to attempt to establish DBE kinetics in Tetralin at 345°C. The results are shown in Figure 2 . "I]ais experiment will be used as a baseline to which we can compare the activity of the Fe(CO)5 and CS2 catalyst under the same conditions. The catalytic experiment was planned, but has been delayed due to equipment problems. 
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